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　There have been two main categories of pitting corrosion of copper in freshwater； type I and type II. The type I 
pitting corrosion occurs in the freshwater of relatively high concentration of bicarbonate and the type II in the 
freshwater of relatively high concentration of sulfate. The aim of this study is to develop an electrochemical test 
method by which one can reproduce the type I and type II pitting corrosion in artificially synthetic solution in 
relatively short period. For the type I pitting corrosion, the test solution contains 100mg/L HCO3-, 10mg/L SO42- and 
26.6mg/L Cl- and for the type II, the solution contains 10mg/L HCO3-, 50mg/L SO42- and 26.6mg/L Cl-. In the test 
solutions, immersion of copper tube was carried out for two days, followed by a potentiostatic polarization for 4 
weeks at a potential nobler by 100mV than the corrosion potential. The above procedure was found to relatively well 
reproduce the patinas and pits appearing in the real type I and type II pitting corrosion.
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Table 1 Chemical composition of test solutions for electrochemical 
measurement in simulated freshwaters to reproduce type I and 
type II pits.





























Fig. 1 Natural immersion potentials of the specimens in the simulated 
type I and type II freshwaters shown in Table 1； (a) experiment 1 
and (b) experiment 2.
Fig. 2 Specimen surface after immersion test for 72 hours in experiment 
1 and 48 hours in experiment 2.
Fig. 3 Current density-time curves of specimens in potentiostatic 
polarization tests at (a) Ecorr+150mV for 1 week in experiment 1 
and (b) Ecorr+100mV for 4 weeks in experiment 2.



























































Fig. 4 Specimen surface after potentiostatic polarization test at Ecorr+150mV 
for 1 week in experiment 1 and at Ecorr+100mV for 4 weeks in 
experiment 2.
Fig. 5 FT-IR spectra of patinas formed on copper tubes after 
potentiostatic polarization tests at Ecorr+100mV for 4 weeks in 
experiment 2 in the simulated (a)type I and (b)type II freshwaters. 
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